The aim of this work was to describe the clinical aspects of eye malformations observed at the ophthalmology unit of the Yaoundé Gynaecology, Obstetrics and Pediatrics Hospital.
Introduction
Oculo-orbital malformations are developmental anomalies of the eye and/or ocular adnexa. In Europe, its prevalence in the general population varies between 2.2 and 14 per 10,000 births. 1 African studies have mainly reported cataract and congenital glaucoma as the most frequent types of eye malformations. [2] [3] [4] Malformations of the eye and orbit can be isolated or associated with other systemic malformations. To the best of our knowledge, no previous study has been conducted on this subject in Cameroon.
The aim of this study was to describe the clinical aspects of a series of oculoorbital malformations among children seen at the ophthalmology unit of the Yaoundé Gynaecology, Obstetrics and Pediatrics Hospital.
Patients and methods
We carried out a retrospective study in which all children aged 0-5 years who were seen at the ophthalmology unit of the Yaoundé Gynaecology, Obstetrics and Pediatrics Hospital from January 2003 to December 2009 were included.
The medical records of all children diagnosed with a malformation of the eye and/or ocular adnexae were retained. In children with multiple malformations, individual malformations were recorded separately. The following variables were analyzed: age at first consultation (diagnosis), sex, and the various malformations observed. These variables were analysed using Microsoft (Redmond, WA) Office Excel 2007.
Results
A total of 2254 children aged 0-5 years were examined in the ophthalmology unit during this period, and 150 of them were diagnosed with eye malformations, representing 6.65% of our consultations. There were 78 boys (52%) and 72 girls (48%), corresponding to a male-to-female ratio of 1.08. The mean age was 14.40 ± 4 months. Eye malformations were diagnosed in 71.66% (n = 107) of cases during the first year of life. Table 1 presents the distribution of children according to the age at which their malformation was diagnosed. Diagnosis was made in 72.66% of cases (n = 109) during the first year of life, with 11.33% of cases (n = 12) diagnosed during the first month. Table 2 presents the various types of malformations. A total of 159 malformations were identified from the 150 files selected, considering that a child could present with one or several malformations. Congenital lacrimal duct obstruction (CLDO) was the most frequent malformation, with a total of 106 cases out of 159 (66.66%). It was unilateral in 90 patients (84%) and bilateral in 16 patients (15.10%). Congenital cataract was second, with 17 cases (10.69%), unilateral in 41.18% of cases (n = 7) and bilateral in 58.82% of cases (n = 10). Eight cases of congenital glaucoma were diagnosed (5.03%); it was more frequent among boys (five boys against three girls). Both unilateral and bilateral congenital glaucoma occurred in equal proportions with four cases each. Congenital glaucoma was diagnosed in 62.5% (n = 5) of cases before the age of 1 year and in 37.5% of cases (n = 3) between 1 and 3 years. With regards to microphthalmos, eight cases (5.03%) were identified, of which three were unilateral and five bilateral. Six cases of ptosis (3.77%) were recorded and one bilateral aniridia associated with a case of congenital glaucoma without an associated systemic anomaly.
Discussion
This study reveals 14 different types of eye malformations observed in 150 children. The relevance of this study lies in the fact that it is a pioneer study in this domain in Cameroon. It is intended to provide the basis for prospective studies that will specifically target each of the anomalies identified, especially the most frequent ones.
Different prevalences for eye malformations have been reported in different studies. A prevalence of 1.7% was reported in Nigeria by Lawan 2 and 2.2% in the Democratic Republic of the Congo by Kaimbo Wa Kaimbo et al. 5 The difference between these results may be explained by the heterogeneous nature of the study population in each study. The age group was 0-10 years in the study carried out by Lawan; and 0-25 years in that by Kaimbo Wa Kaimbo et al. Eye malformation represented 6.65% of all consultations in this study. The true prevalence of eye malformations could not be determined in this study because the total population served by this unit could not be easily assessed. The Yaoundé Gynaecology, Obstetrics and Pediatrics Hospital is a referral center for the management of mother-and-child diseases, and therefore the majority of children seen are referred cases. Both boys and girls are equally affected (ratio of 1.08). Several authors have reported that males are more affected. [2] [3] [4] [5] [6] [7] Late diagnosis, which was observed in this study, might be due to the lack of attention given to suspicion of eye malformations in infants by mothers and medical practitioners. These malformations may sometimes be taken for granted. On the contrary, studies carried out in Europe report a diagnosis rate of 80% during the first week of life. 8, 9 In this study, congenital CLDO was the most frequent malformation. This is contrary to the studies conducted by Lawan 2 and Bodunde and Ajibode, 3 both in Nigeria, where CLDO was the third-commonest eye malformation after congenital cataract and congenital glaucoma. CLDO among children is most often caused by failure of Hasner's valve to open spontaneously. 10 The majority of cases resolve spontaneously during the first year of life with massage and local antibiotic therapy. 11, 12 Congenital cataract, which was the second most frequent malformation in this study, is the main cause of blindness and low vision among children. 13 Mature forms require early surgery as well as long-term and rigorous management of amblyopia, which requires the participation of the child and his/her family.
14 In immature forms allowing for visual development, surgery may be delayed until the child starts learning to read or even until it becomes impossible for normal schooling.
14 Intrauterine infections by toxoplasmosis, rubella, cytomegalovirus, and herpes (TORCH) microorganisms, especially congenital rubella, are known for being responsible for congenital cataract. 4, 15 TORCH infection screening, although recommended during pregnancy, is not always done for several reasons: firstly, practitioners do not frequently request the tests, and secondly, even when requested, they are not done due to lack of means to pay. Cameroon is a developing country without a social security policy allowing for low-cost medical coverage.
Congenital glaucoma (Figure 1 ) was diagnosed in 62.5% of cases during the first year of life. This is less than those reported by several African studies, 6, 7, 16 in which the diagnosis was made in 73%-82% of cases during the first year of life. It is also lower than the result obtained by Zech and Ravault in Lyon, who reported 80% of cases before the age of 1 month. 8 Congenital glaucoma presents a surgical emergency, but the delay in diagnosis and hence late management in the African context might be explained by the fact that parents are ignorant about the signs. The equal distribution between bilateral and unilateral forms is contrary to data published in the literature, where bilateral cases are more predominant. This predominance is explained by the hereditary nature of the illness. [7] [8] [9] Microphthalmos was eight times more frequent than clinical anophthalmos (Figure 2) , both of which are incompatible with normal visual development resulting from an arrest in the development of the primary optic vesicles at the embryonic stage. 17 With regards to ptosis, its prevalence worldwide is unknown, and it is unilateral in most cases. 18 In severe cases of ptosis, the drooping eyelid can cover part of or the entire pupil and interfere with vision, resulting in amblyopia. 19 Bilateral aniridia is rare, with prevalence varing between 1/64,000 and 1/100,000. 20, 21 It is caused by a mutation in the PAX6 gene, located on human chromosome 11, and is usually associated with other eye and systemic anomalies. Cataract is found in 50%-85% of patients suffering from bilateral aniridia. 20 Ectopia lentis, which is considered a major diagnostic criterion for Marfan's syndrome, 22 was found in one patient. It is caused by a deficient development of the zonule, which like elastic tissue is of mesodermic origin. 23 Goldenhar syndrome (Figure 3 ) also known as oculoauriculovertebral dysplasia, is a rare congenital anomaly involving derivatives of the first and second branchial arches. 24 Its main ocular manifestation is limbal dermoid, which is 
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found in 30%-60% of cases and is a cause of astigmatism, amblyopia, and strabismus. 25 Persistent hyperplastic primary vitreous results from failure of the primary vitreous and hyaloid vasculature to regress. Its unilateral localization, which was found in this study, exists equally in literature, where it represents 90% of cases. 26 Other malformations, such as cryptophthalmos, iris coloboma, and the Usher syndrome, described in the literature 4, 15 were not identified in this study.
Conclusion
Eye malformations in children may lead to visual impairment. Consequently, systematic postnatal screening for early detection and management are recommended. Close collaboration among pediatricians, general practitioners, and ophthalmologists for a multidisciplinary care approach is necessary.
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